This article uses data on a sample of retirees drawn from the Health and Retirement Study (HRS) to examine changes in health over the retirement years and to estimate the effects of health changes in retirement on wealth. Using the framework of item response theory, we develop a novel measure of health that makes use of multiple indicators of physical health that are available in the HRS. We find that large negative shocks to the health of male retirees and their spouses are frequent in retirement and that when such shocks do occur, recovery to the preshock level of health is rare. Using a dynamic panel data model, we then estimate short-and long-run effects of changes in health on wealth. While our estimated short-run effects are modest, long-run estimates of the impact of health shocks on wealth are large, ranging from a 12% to 20% reduction in wealth by the 10th year, following a permanent one standard deviation decrease in health.
2002; Wolfe, 2007a, 2007b; Haveman, Holden, Wolfe and Sherlund, 2006; Mitchell, Moore and Phillips, 2000; and Scholz, Sheshadri and Khitatrakun, 2006) . The methods of these assessments vary substantially from comparisons of expected income or annuitized wealth to a poverty threshold (Haveman, Holden, Romanov, & Wolfe, 2007a , 2007b Haveman, Holden, Wolfe, & Sherlund, 2006; Wolff, 2002) to comparisons between actual savings and optimal savings trajectories derived from dynamic stochastic utility-based models (Engen, Gale, & Uccello, 1999; Scholz, Sheshadri, & Khitatrakun, 2006) . Given the differing methods and criteria employed, results on resource adequacy differ substantially, with some studies finding relatively high average rates of savings adequacy (e.g., Scholz et al., 2006) and others finding modest to substantial shortfalls in savings (e.g., Haveman et al., 2007a Haveman et al., , 2007b Wolff, 2002) .
Measurement of Health Status
Many studies of the role of health use the five-response subjective general health measure. 3 Other studies, especially those by epidemiologists, use a set of variables that include particular illness or injuries, deaths, hospitalizations, and days of work or school lost. Other analyses combine information about various health conditions to estimate health-adjusted life years or the number of healthy years an individual is expected to live. 4 A committee established by the Institute of Medicine suggests that no one of the approaches studied dominates all others in terms of consistency (Committee to Evaluate Measures of Health Benefits for Environmental, Health, and Safety Regulation, Board on Health Care Services, Institute of Medicine, 2006) .
Health, Health Shocks, and Wealth
Several studies provide evidence on how wealth and its components (in particular, individual retirement accounts and 401(k) pensions and housing wealth as forms of self-insurance) evolve during retirement (Coile and Milligan, 2009; Haveman et al., 2007a Haveman et al., , 2007b Holden and Schrass, 2015; Shilling, 1997, 1999; Poterba, Venti and Wise, 2011; Wise, 2002, 2004; Wolfe, 2010, 2013) .
Studies that report on the effect of health and health shocks on wealth use a variety of data, adopt numerous estimation strategies, and employ varying concepts of both wealth and health shocks (Smith, 1999; Coile and Milligan, 2009; Poterba et al., 2011; and Wallace et al., 2010, 2013) . All find sizable negative effects of health shocks on assets. In this article, we examine a set of questions related to those in the prior literature, using a comprehensive measure of financial and housing wealth, a particular sampling frame, a comprehensive measure of health, and a unique empirical methodology.
Data
We use data drawn from the initial cohort of the HRS. 5 Our analysis sample consists of HRS cohort households that entered retirement as married coupled households, which we define around a male retiree. ''Retirement'' occurs when the male householder reports receipt of Social Security or Social Security Disability Insurance (SSDI) benefits. Households are tracked from the time they enter retirement until the male retiree dies, attrites from the sample, or when information available from the panel expires. We continue to track male retired households regardless of any changes in household composition due to the death of the retiree's spouse, divorce, or subsequent remarriage following widowerhood or divorce. 6
Measuring Wealth and Components
For each wave in which a household is observed, we obtain the value of components of total wealth reported directly by the household-designated ''financial respondent.'' 7 Table 1 shows mean total wealth for the households in our sample, along with wealth components during the first-wave postretirement. Mean total wealth is about US$523,000; of that total, US$149,000 is mean housing wealth. Nonhousing wealth is largely composed of financial wealth and is the only wealth component that is readily available for use in the short term; its mean value is US$374,000.
Measuring Health
The HRS contains detailed information on a wide range of health status indicators, including respondent assessments of health (on a 5-point scale). There are also respondent reports on functional limitations, health behaviors (alcohol and tobacco usage), activity levels, height, weight, and physician-diagnosed chronic conditions (e.g., heart disease, cancer, diabetes, and arthritis).
From our prior work (Wallace, Haveman, Holden, & Wolfe, 2010 , 2013 , we conclude that a reliable assessment of the effect of health shocks on economic status (wealth and wealth adequacy) requires the construction of a composite health measure that incorporates a broad range of information on health status and reflects the transitory nature of retiree health status. We develop a measure of latent physical health status based on IRT, a framework for confirmatory factor analysis in the context of items that have discrete responses and are related to a unidimensional latent trait. 8 In the IRT framework, responses to a particular item are modeled with an item response function that links the value of the latent health trait to a probability of an affirmative response to the item. Key features of an item's response function include its difficulty and its ability to discriminate amongst individuals with different values of the latent trait. 9 IRT models require estimating common parameters of the item characteristics function by way of marginal maximum likelihood. 10 These parameter estimates, along with the pattern of responses to the items, can then be used to estimate the value of the latent trait for each individual that responded to some subset of the items in the test. Using the IRT framework, we constructed a physical health score using responses to 21 items available in the HRS for each wave between 1994 and 2010. 11 Our score is constructed on a standard normal scale with respect to male retirees in the first postretirement wave. Higher scores indicate better health.
One advantage of utilizing an IRT-based approach is that health scores can be estimated for respondents who provide answers to any subset of the 21 items. Another principle advantage of score measures constructed on the basis of the IRT framework is that it provides feedback on the measure's strengths and weaknesses. In particular, standard errors for each respondent in each wave vary by health score and also response patterns, including nonresponse to one or more items. For our particular measure, standard errors are smallest for health scores in the range of À2 to À1 and are highest for health scores above 0.5. Thus, our measure is most reliable for individuals who are in moderately poor health and is less reliable for individuals in good or better than good health.
One way to gauge the quality of our health measure is to assess the extent to which the health measure is related to health conditions that were not used in its construction and subsequent mortality. Figure 1 shows the percentage of respondents who ever had physician-diagnosed chronic conditions (heart disease, lung disease, high blood pressure, cancer, stroke, and diabetes), who have died by Wave 10 (2010), and average out-of-pocket medical expenses by their health score quintile in 1994 (Wave 2). Information on these conditions was not used in the construction of our health measure. Our constructed scores are quite predictive of the chronic conditions with the exception of cancer, and are also predictive of subsequent mortality and out-of-pocket medical expenses. 12
Health in Retirement
Panels A and B of Figure 2 show the average health score of male retirees and spouses by postretirement wave. Figure 2 also shows the cumulative percentage of retirees and spouses who have died and mortality-adjusted health scores. In constructing this adjustment for selection on mortality, we ascribe the last observed health score prior to death to those retirees and spouses who are deceased. This adjustment results in average health profiles that are more sharply decreasing in waves postretirement. For male retirees, mortality-adjusted health scores decrease by about 0.92 standard deviations (SDs) over the retirement period. For spouses, who start out less healthy but are modally younger, the decrease is smaller at about 0.7 SDs of first retirement wave retiree health. Figure 3 provides some basic descriptive information on the evolution of health after retirement by showing the wave-specific mortality-adjusted average health scores by health score quintile in the first postretirement wave for male retirees (Panel A) and their spouses (Panel B). 13 During the firstwave postretirement, there are rather large differences in health scores with retirees (spouses) in the top quintile of the health score distribution having an average score of nearly 1.3 (1.1) compared to those in the bottom quintile that have an average score of À1.6. With few exceptions, average health scores within each of the first retirement wave quintiles decrease through the retirement years with larger declines for those in the upper quintile of health and very modest ones for those in the bottom quintile. The net result of this pattern is that the differences in health scores by health score quintile decrease over retirement duration. We turn next to changes in standardized health scores for individuals by examining the cumulative likelihood of one SD decrease in health. Figure 4 shows estimates of the cumulative probability of a one SD wave-to-wave decrease in health (Panel A) and a one SD decrease in health measured from the first postretirement wave (Panel B) for male retirees and their spouses. 14 One SD decreases in health are quite common; for example, such changes occur for about 30% of retirees and spouses by the fifth-wave postretirement. The likelihood of large health declines differ substantially across the distribution of postretirement health, with those who retire in better health facing a higher likelihood of a large health decline. 15 What type of health-related changes are associated with a one SD decrease in health scores? 16 The modal pattern of item response for respondents with a wave-to-wave decline of health of one SD is to report difficulty jogging 1 mile, no difficulty with any other items, and self-reported health of ''very good'' when they previously reported no difficulty with any items and self-reported health of ''excellent.'' Although the pattern of responses described above is the most frequently occurring among respondents with a wave-to-wave health decline of one SD or more, it accounts for only slightly more than 4% of such cases. The other patterns of item response declines in health are quite varied and difficult to simplify into a set of patterns. 17 To what extent do large wave-to-wave health score decreases correspond to permanent versus transitory changes in health? We attempt to answer this question by examining the distribution of one, two, and three waves forward health changes following a wave-to-wave standardized health score decline of greater than 1. Within the set of cases that we observe, full recovery from large wave-to-wave health score declines is rare and death following large health score declines is quite common. Overall, 6.2% of male retirees and 7.3% of female spouses with observable forward health outcomes bounce back from health score declines of one SD or more in the first period following the decline. By comparison, nearly 14% of respondents and 9% of spouses with observable health outcomes died in the wave following their health score decline, and over 24% of these respondents and 13% of spouses died within three waves of their health score decline.
In sum, health changes during retirement are rather dramatic. On average, accounting for the effects of mortality, scores decline by nearly one SD over the period that we observe these retirees. There are dramatic differences in the health of retirees at retirement, but these differences partially dissipate over time as individuals who entered retirement in relatively good health experience larger declines throughout retirement. Finally, large declines in health scores are quite common with wave-to-wave and relative to baseline declines of one SD occurring for about one third of all retirees and their spouses by the fifth postretirement wave. When large wave-to-wave declines in health occur, they tend to be permanent in the sense that recovery to the previously observed level of health is rare while death is common.
Method
Conceptually, our model of the evolution of wave-to-wave postretirement wealth is described by the following equation:
where wealth t is the wealth in the first period, r is the 2-year rate of return on the current stock of wealth, and CðÞ t represents consumption between period t and period t þ 1, which may be a function of the stock of wealth in period t as well as health status between periods t and t þ 1. With this framework, a negative shock to health will have an immediate effect on wealth through its effect on consumption but may also have a larger longer run effect, as the shock-reduced wealth in period t þ 1 implies lower future absolute returns.
Based on this conceptual model, we posit the following reduced form equation for the evolution of wealth postretirement:
In Equation 1, wealth it is household i 0 s log wealth in retirement period t; health it is a vector containing the standardized health scores of the retiree and female spouse, f i is a vector of household-level, time-invariant characteristics, x it is a vector of household-level, time-variant characteristics, and v it ¼ y i þ e it is an error term with components consisting of an individual effect y i and an independent and identically distributed error term e it . Treating y i as a fixed effect in Equation 1 and estimating via ordinary least square (OLS) will result in downward biased and inconsistent estimates of a in short panels (Nickell, 1981) . Moreover, estimating by OLS without an individual-level error component (y i ) or treating y i as a random effect will result in upward biased and inconsistent estimates of a because y i is positively correlated with wealth itÀ1 by construction.
To provide consistent and unbiased estimates of the parameters of Equation 1, we utilize a generalized method of moments (GMM) estimator proposed by Arellano and Bover (1995) and developed more fully by Blundell and Bond (1998) . This ''system GMM'' estimator involves jointly estimating Equation 1 with either a first difference or forward orthogonal deviations (FOD) transformation of Equation 1. 18 In the system, GMM framework moment conditions are specified such that differences of the lagged dependent variable are utilized as instruments for the level equation 1 and available lags of the level variables are employed as instruments for the lagged dependent variable in the transformation of Equation 1. 19 By altering the moment conditions utilized, this estimation framework can easily be modified to allow for health to be treated as predetermined (influenced by past realizations of wealth) or endogenous. The consistency and unbiasedness of the system GMM estimator relies on testable assumptions regarding the validity of the instruments and the absence of serial correlation in e it . 20 Table 2 shows estimates from the log wealth specifications. In contrast to the model proposed in Equation 1, all of the specifications shown in Table 2 contain three lags of the dependent variable log wealth. Three lags of the dependent variable were included because in specifications with less than three lags, the null hypotheses of no second or higher order autocorrelation in differences could be rejected. 21 In Table 2 , the column 1 specification is estimated using OLS and includes time-invariant repressors. The column 2 specification is estimated using a fixed effects model. Because they cannot be identified, time-invariant covariates are omitted from this specification. Our preferred specification is column 3, which is estimated using the two-step system GMM framework with the FOD transformation, includes time-invariant variables, and treats the health variables as predetermined, that is correlated with past realizations of the wealth error but not with the current realizations. 22 The fourth column specification is identical to the column 3 specification but does not include time-invariant characteristics. 23 All standard errors are adjusted for clustering at the household level.
Results
According to econometric theory, OLS estimates of the coefficients on the lagged dependent variables are biased upward while estimates of the same coefficients from a fixed effect model are biased downward. Thus, unbiased coefficient estimates should lie somewhere between OLS and fixed effect estimates. The coefficients on the lagged dependent variables in columns 3 and 4, both of which use system GMM, lie between the OLS and fixed effects coefficient estimates. While this is not a sufficient condition to ensure unbiasedness, it is a necessary condition. Estimates of the common coefficients are very similar across the two-system GMM specifications. In both columns 3 and 4, a one SD decrease in male retiree health (as measured in the first retirement period) leads to an immediate decrease in wealth of 3.2-3.8%, with slightly larger estimated effects for declines in spousal health (measured on the same scale). In both specifications, the effects of retirees' and spouses' health on wealth are statistically significant at the .10 level. Both specifications also indicate divorce is associated with an immediate decline in wealth of between .44 and .47 log points. Coefficients on the widower and remarried indicators are similar in magnitude and statistically insignificant in both specifications. One feature of system GMM is that it allows for the identification of coefficients on time-invariant characteristics in a quasi-fixed effects framework. As noted, the specification in column 3 includes time-invariant regressors in the form of education-level dummy variables, race dummy variables, and a quadratic in retirement age. The coefficients on the time-invariant characteristics largely comport with priors about group differences in wealth. Higher education levels are associated with higher levels of wealth, Blacks and Hispanics have lower wealth than Whites, and wealth is increasing in retirement age, although this coefficient is not statistically significant.
Also reported in Table 2 are p values associated with tests of various null hypotheses with implications for model validity. One requirement for the validity of lagged levels as instruments for FOD is that there is no autocorrelation in levels; this translates into a requirement of no second-order (or higher) autocorrelation in differences. This requirement can be tested by means of the Arellano-Bonds test (Arellano and Bond, 1991) . The null hypothesis for the Arellano-Bond test is that there is no autocorrelation, and the values shown in the table are p values associated with this null. Based on these p values, there is no evidence of second-, third-, or fourth-order autocorrelation in differences in either of the two GMM specifications.
The other hypothesis testing results shown in Table 2 pertains to the validity of the overidentifying restrictions used in the GMM estimate. By construction, these overidentifying restrictions are empirical moment conditions with population analogs that should be zero if the model assumptions hold but cannot be exactly equal to zero because the model is overidentified. The first of these hypothesis testing results pertains to the Hansen J statistic. The null hypothesis associated with the Hansen J test is that the overidentifying restrictions are valid. Based on the p values shown in the table, this hypothesis cannot be rejected at the .10 level for either specification estimated using system GMM. 24 The second set of hypothesis testing results is based on the difference in Hansen J test statistics and pertains to the null hypothesis that overidentifying restrictions pertaining to the specified sets variables are valid. For each of the system GMM models, we cannot reject the null hypothesis of the validity of specific sets of overidentifying restrictions pertaining to GMM instruments for the level equations, health GMM instruments for the level equations, and all health GMM instruments for the difference equations. 25 Figure 5 shows the simulated effect of various health shocks on the evolution of wealth. In Panel A of Figure 5 , we use the estimates from column 3 of Table 2 to simulate the wealth response to a transitory (one wave), one SD decrease in male retiree and spousal health scores. As noted, such a one-wave drop in health in which transitory health conditions cause problems for a wave and then disappear is uncommon. The initial impact of a transitory decrease in health scores is given by the coefficients on the health score variables. Thus, a one SD shock to the retiree's and spouse's health will decrease household wealth initially by an estimated 3.2% and 3.6%, respectively. These initial effects are moderated over time as household wealth adjusts back to its steady state level, but are unlikely to completely dissipate before death. Thus, while transitory shocks to health do not have permanent effects on household wealth, such shocks will have a modest effects on wealth in the first several years postshock. Panel B of Figure 5 uses our preferred estimates to simulate the wealth response to a permanent one SD decrease in male retiree and spousal health scores. Permanent shocks tend to be the norm for this population. As with the transitory (one wave) shocks, the initial effect of a permanent decrease in health scores is given by the coefficient on the health score variables. However, while the response to a transitory shock is characterized by an adjustment back to the original steady state, the response to a permanent shock is characterized by an adjustment to a new (lower) steady-state level of household wealth. Moreover, the new steady-state postshock level of wealth is determined by the long-run multipliers, 5.4 in the case of our preferred specification, multiplied by the initial effect of the health shock. Thus, using our preferred specification, the long-run impact of a permanent one SD decline in retiree and spousal health is to decrease wealth by 17% and 20%. Over 50% of the adjustment to these new steady-state values of household wealth is complete within the first-five waves (10 years) following a shock. Given life expectancies for retirees, particularly those who experience large negative health shocks, and the slow adjustment to steady state implied by the models, it is extremely unlikely that retirees would live long enough to experience the full adjustment to steady state following a permanent health shock.
Conclusion
This article uses data on a sample of retirees from the HRS to pursue to (1) describe the changes in health status that occur in the retirement years, (2) to examine the extent to which the declines in health that are common in retirement lead to the erosion of wealth. Understanding of these issues has implications for both the point-in-time assessment of the sufficiency of adequacy of wealth holding in retirement and the design of private and public pension and health insurance programs.
In order to assess changes in health following retirement, a broad measure of physical health using the framework of IRT is constructed. This health measure, which makes use of 21 of health indicators available in the HRS in Waves 2 through 10, offers several advantages relative to approaches to measuring health. This IRT-based measure is able to measure health when a subset of the items used to construct the measure are missing and has the ability to reliably measure health across the spectrum of retiree health. We find that average health declines over retirement years, but that these declines are larger for individuals who are in better health at the time of retirement. Retirees face substantial risk of negative shocks to their and their spouses health with shocks of one SD (either from baseline or on a wave-to-wave basis) occurring for an estimated one third of the population by the 10th-year postretirement. We also find that large declines in health are more permanent than transitory in that recovery from large health shocks is uncommon with further deterioration of health and death far more likely outcomes.
When large declines in health do occur, they have a sizable and measurable effect on wealth. Using dynamic panel data models which allow for the assessment of both short-and long-run effects of changes in health status on wealth, we find that temporary (one wave) SD decrease in health will lead to an immediate loss of wealth in the neighborhood of 3-6%, and the smaller effects thereafter as the results of the shock slowly dissipate. Large permanent declines in health will lead to similar percentage declines initially but grow larger as wealth adjust to a new, lower, steady-state level. By the 10th year after the shock, the effect of an SD decline in retiree or spousal health is estimated to be in the range of 10-12% with the larger effects attributed to a decline in spousal health. 26 This finding of large long-run effects of permanent health declines on wealth has implications for both the optimal behavior of individuals entering retirement and for the design of public pension and health insurance programs. In particular, our findings raise the question of whether retirees should self-insure to a greater extent than currently do, perhaps through the purchase of Medigap plans and long-term care insurance, and/or whether society should provide more insurance on their behalf, perhaps through the public provision of long-term care insurance or lower rates of Medicare cost sharing. mix of preretirees and retirees. The wealth response to health shocks of retirees might be different in significant ways from that of nonretirees because retirees often cannot easily adjust employment or hours worked in the face of health shock to a spouse and because of differences in health insurance coverage between retirees and nonretirees. 2. We exclude the value of nonprimary residences from our wealth measure. 3. See, for example, Lindebloom and van Doorslaer (2004). 4. See Miller, Robinson, and Lawrence (2006) . To obtain these measures, health states are assigned index values that attempt to reflect their relative desirability or impact on health-related quality of life. These values are usually placed on a 0-1 scale, where 0 represents death and 1 represents perfect or optimal health. Nonfatal health impairments (disability and morbidity) are assigned intermediate values, with lower numbers representing more severe states. The actual values assigned between 0 and 1 come from surveys where individuals are asked about the relative desirability of different health states. These indices are then summed for each year lived to construct a measure of quality health-adjusted life years. 5. We use the RAND Health and Retirement Study (HRS) File (Version M), a cleaned and recoded version of the HRS that is designed to be easy to use. Our cohort consists of households containing at least one member born between 1931 and 1941; these households were first interviewed in 1992, when at least one member was between the ages of 51 and 61, and subsequently reinterviewed every 2 years. We use information available through 2010. 6. Our definition of a household based on the male retiree has important limitations.
We choose this definition for several reasons. First, in coupled households in which both the male and female members eventually report being retired by our definition, it is typically the male member of the household that retires first. Secondly, there are many instances in which the female member of the household fails to report receipt of Social Security or SSDI benefits. Finally, we want to ensure that retiree health and spousal health consistently refer to the health of the male and female members of the household. Alternatives to our approach involve defining households around the female retiree or the first member of the household to retire regardless of their gender, both of which have serious drawbacks. 7. Total wealth is divided into seven mutually exclusive components: (1) net real estate wealth;
(2) net value of primary residence; (3) net vehicle wealth and net business wealth; (4) equities wealth; (5) checking, savings, and money market balances plus other saving/debt; (6) CDs, U.S. government savings bonds, and T bills; and (7) net value of other bonds. 8. Item response theory (IRT) is a well-accepted method in the area of educational and psychometric testing. In those fields, the method has been applied to the problem of identifying true attainment (or ability) when the information available in the form of correct or incorrect responses to items on a test vary in both their tie to true ability and in the degree of difficulty (probability of a ''correct'' answer; see Baker, 2001 , for a primer). For application of the IRT framework to the problem of health measurement, see Hayes, Morales, and Reise (2000) ; Fryback, Palta, Cherepanov, Bolt, and Kim (2010) . In the context of IRT models, unidimensionality means that covariation in the item responses can be explained by a single component. To examine the appropriateness of this assumption, we conducted a principle components analysis on the items utilized in our measures. The results of this analysis were supportive of the unidimensionality assumption with strong positive item loading on the first principle component and eigenvalues that fell off sharply on subsequent components. 9. An item's difficulty is described by the value of the latent trait associated with a 50% or more chance of providing an affirmative answer. Item discrimination is described by the slope of the item response function with respect to the latent trait. 10. Marginal maximum likelihood estimate of IRT models requires that item responses, conditional on the latent trait, are independent. This assumption is related to unidimensionality in that if one factor is driving the covariance in item responses, then conditioning on this factor, responses should be largely independent. In the context of panel data, there are reasons to be concerned about violations of the local independence assumption. To partially guard against this concern, we estimated the parameters of the item characteristic curves using a cross section of respondents from Wave 2 of the HRS. These estimates, along with the pattern of item responses in futures waves, were then used to estimate latent health. 11. The 21 items used include difficulty with activities of daily living (dressing, bathing, eating, etc.) , other functional limitations (reaching, walking, stair climbing, push-pulling heaving object, jogging 1 mile, etc.), health-care utilization (nursing home, hospital, and home care), and self-reported health on a 5-point scale (1 item). See the Appendix for a complete list. 12. See Poterba et al. (2011) who report the linkage of their first factor to several health-related conditions. 13. These are obtained by ascribing to deceased retirees and spouses in waves postdeath the last recorded health score. 14. The numbers shown in Figure 4 are one minus the Kaplan-Meier estimate of the survivor function, where failure is experiencing any wave-to-wave decline in health score of one SD (Panel A) and any decline in health score of one SD measured from the first wave of retirement (Panel B). 15. In results not shown, we divided retirees and their spouses into quartiles based their health score in the first period of retirement. For both male retirees and their spouses, the likelihood of experiencing a wave-to-wave decrease in health score greater than one SD increases with health score quartile. For example, an estimated 37% of retirees that start retirement in the top quartile of the distribution of health scores will experience wave-to-wave decrease in health score of one SD or larger by the fifth-wave postretirement compared to 22% of male retirees that start retirement in the bottom quartile. Comparable numbers for spouses are very similar. This pattern reflects two facts. First, retirees and spouses nearer to the bottom of the health score distribution are at increased risk for mortality. Secondly, retirees and spouses who nearer to the bottom of the health score distribution are at risk for transiting to poor health status, a smaller number of the 21 items that are used to construct the health measure. As an extreme example-a retiree (or spouse) who indicates that they have difficulty with all activities; indicates nursing home, hospital, and home care utilization; and reports their health is poor will have a standardized health score of À4.13 (a floor) and will not be at risk for further health score decline. In our sample, there are five respondents and three spouses that have health scores equal to this floor. There are about 28 instances (in total) of individuals having health scores less than À3.75. 16. The SDs referred to are those computed at the first retirement wave. 17. There are 1,079 cases in which a retiree was observed with a wave-to-wave health score decline of greater than 1. Within these 1,079 cases, there were 942 distinct patterns of variables underlying these large declines. 18. With the forward orthogonal deviation (FOD) transformation, the transformed variable is formed as the scaled difference between the original value of the variable and the average of all available future values. In our empirical results, we opt to use the FOD transformation, as it allows more data to be used in the unbalanced panel settings. 19. In order for the lagged levels to be a valid instrument for FOD or differences, it must be the case that there is no first-order or higher autocorrelation in levels (no second-order autocorrelation in differences). See Blundell and Bond (1998) for a discussion of the conditions required for lagged differences to be the valid instruments for levels. 20. Estimation is done using the statistical software package STATA (version 14) and the xtabond2 command (Roodman, 2009 ). 21. The validity of lagged levels as instruments rest on the assumption of no autocorrelation in levels; this implies that there will be no second-order autocorrelation in levels. 22. As a robustness check, we estimated all of the specifications in Table 2 using the difference transformation. The results from these estimates were very similar to those shown in Table 2. 23. For both the system generalized method of moment (GMM) estimates, the Windmeijer correction of standard errors, designed to remove downward bias in twostep GMM standard errors, is applied. 24. Roodman (2009) does indicate that p values higher than the traditional .05 and .
10 cutoffs are potential signs of trouble. Part of this concern lies in the fact that the simulations have shown the Hansen J test fails to reject the null when the instrument count is high (Browsher, 2002) . This lack of power of the Hansen J test is one of the potential manifestations of having too many instruments and stems from imprecise estimates of the optimal weighting matrix used in two-step GMM. We view marginal Hansen J test p values as less of a concern in our analysis because of our large sample size and the small number of instruments relative to the sample size. Additionally, none of the differences in the Hansen test, which apply to the validity of subsets of overidentifying restrictions, leads to the rejection of the null of validity. 25. In results available from the authors, we estimate a set of alternative specifications designed to serve as robustness checks for our preferred (Table 2, column 3) specification. The first alternative utilizes all available lags as instruments in the FOD equations (in the Table 2 system GMM specification, we used four lags). The second alternative specification restricts the use of lags for the FOD equations to one. The third specification uses FOD GMM as opposed to system GMM.
Here, none of the coefficients on the time-invariant characteristics can be identified. In additional alternative specifications, (1) health is treated as endogenous (vs. predetermined) and (2) wealth is treated as exogenous (again vs. predetermined). In a seventh alternative specification, we estimate our preferred specification in levels versus logs. Estimates of the health coefficients from the first specification are slightly higher than estimates from our preferred specification. In the fourth specification (wealth is treated as endogenous), the estimated wealth effect of retirees' health is much larger than is indicated in our preferred specification and the estimated effect of spousal health on immediate wealth much smaller. With the exception of the estimates in which health is treated as endogenous, but is otherwise equivalent to our preferred specification, diagnostic tests indicate potential signs of trouble. For instance, the first, third, and sixth alternative specifications have Hansen J statistic p values that lead us to reject the validity of the overidentifying restrictions at the .10 level. The second alternative specification implausibly implies lower levels of wealth for more educated retirees, and with the fifth alternative specification, which treats health as exogenous, we reject the validity of the overidentifying restrictions pertaining to health. 26. These estimated wealth effects are largely consistent with results reported by Poterba et al. (2011) .
